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Reissue Applications 

Applicant is reminded of the continuing obligation under 37 CFR 1.178(b), to 
timely apprise the Office of any prior or concurrent proceeding in which Patent No. 
6,439,833 is or was involved. These proceedings would include interferences, reissues, 
reexaminations, and litigation. 

Applicant is further reminded of the continuing obligation under 37 CFR 1 .56, to 
timely apprise the Office of any information which is material to patentability of the 
claims under consideration in this reissue application. 

These obligations rest with each individual associated with the filing and 
prosecution of this application for reissue. See also MPEP §§ 1404, 1442.01 and 
1442.04. 

The reissue oath/declaration filed with this application is defective because it fails 
to identify at least one error which is relied upon to support the reissue application. See 
37 CFR 1.175(a)(1) and MPEP § 1414. The declaration attests to a specification error, 
however, as evidenced by the original filed disclosure, specifically page 23, line 9, the 
error is merely an editorial error wherein the degree symbol was printed as a zero 
"0". This correction does not provide a basis for reissue, and may be corrected by a 
certificate of correction. See MPEP §§ 1402 and 1481 . Regarding applicant's second 
supposed error, the declaration does not identify specific claim language wherein the 
error lies. Applicant has only provided the differences between the new claims and the 
original claims. There is no clear error in the claims. See MPEP §141411 (C). 
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Claims 1-55 are rejected as being based upon a defective reissue declaration 
under 35 U.S.C. 251 as set forth above. See 37 CFR 1.175. 

The nature of the defect(s) in the declaration is set forth in the discussion above 
in this Office action. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-9 and 21-31 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over United States Patent No. 5,807,068 (Dobler et al. hereinafter) in view of United 
States Patent No. 6,497,552 (Kobayashi et al.) in viev\^ of United States Patent No. 
5,762.469 (Yu hereinafter). 

Dobler et al. show in one embodiment (Figs. 5-7) an impeller for a regenerative 
turbine pump wherein the impeller comprises a hub having an aperture 24 at about the 
center thereof, the hub being rotatable about a center axis passing through the 
aperture, the hub having an outer cylindrical surface 133; a ring 140 having an inner 
cylindrical surface, the inner cylindrical surface facing the outer cylindrical surface of the 
hub; and a plurality of vanes 130 extending between the outer cylindrical surface of the 
hub and the inner cylindrical surface of the ring, each of the vanes having a V-shape of 
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a first angle relative to a plane normal to the center axis, and an entrance portion 
(interstice 131 above rib 133) that extends from the outer cylindrical surface of the hub 
and an exit portion that extends from the entrance portion to the inner cylindrical surface 
of the ring. The first angle lies within a range of about 60^ to about 1 30° for an 
upstream or downstream face of the vane (see col. 3, lines 65-67). 

In the embodiment of Figs. 5-7, the entrance and exit portions are linearly 
arranged and therefore not non-linearly disposed. Also, the trailing edges of the vanes 
are not chamfered. 

Kobayashi et al. show "v"-shaped vanes for a regenerative turbine impeller 
wherein the vanes are curved at the entrance portion by about 0° to about 45® and at 
the exit portion by about 0® to about 45® (see col. 4, lines 22-26) for the purpose of 
increasing the efficiency of the impeller. A tangent line drawn at a center of the curved 
vane is perpendicular to the instantaneous rotational direction (see Fig. 4). 

Since Dobler et al. teach to improve the efficiency of a regenerative pump 
impeller by arranging the vanes in a V-shape and Kobayashi et al. teach to improve 
the efficiency of a regenerative pup impeller by curing the V-shaped vanes, it would 
have been obvious at the time the invention was made to a person having ordinary skill 
in the art to modify the entrance and exit portions of Dobler et al. to be curved, as taught 
by Kobayashi et al. for the purpose of increasing the efficiency of the impeller. 

Yu shows in Fig. 7 a regenerative turbine pump impeller having vanes 54 
wherein the vanes are chamfered 70 along the trialing edge 58 thereof for the purpose 
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of reducing turbulence in tlie pump. The chamfer is ideally between 5° and 30° (see col. 
3, lines 25-28). 

Since the modified Dobler et al. (Dobler et al. in view of KobayashI et al.) show 
non-linear vanes for a regenerative impeller and Yu teaches that regenerative impeller 
vanes should have a chamfer on the trailing edge, including non-linear vanes (see Fig. 
10), it would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to modify the trialing edge of the Dobler et al. vanes to have a 
chamfer thereon, as taught by Yu, for the purpose of reducing turbulence in the pump. 

Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over United 
States Patent No. 5.807,068 (Dobler et al. hereinafter) in view of United States Patent 
No. 6,497,552 (KobayashI et al.) in view of United States Patent No. 5,762,469 (Yu 
hereinafter) as applied to claim 1 above, and further in view of Japanese Patent 
Application Laid-open 57-81191 (Nishimura hereinafter). 

The regenerative pump impeller of the modified Dobler et al. (Dobler et al. in view 
of KobayashI et al. in view of Yu) shows a shaft hole, but not a notch at the hole. 

Nishimura teach that a regenerative turbine impeller should have a notched 
aperture (see Fig. 3) for the purpose of securing the impeller onto a complementary 
shaped shaft. 

Since the modified regenerative impeller of Dobler et al. is secured to a shaft, it 
would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to modify the aperture of the modified Dobler et al. to be a 
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notched aperture, as taught by Nishimura, for the purpose of securing the impeller onto 
a complementary shaped shaft. 

Claims 1 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
United States Patent No. 5,807,068 (Dobler et al. hereinafter) in view of United States 
Patent No. 5,762,469 (Yu hereinafter). 

Dobler et al. show in one embodiment (Figs. 5-7) an impeller for a regenerative 
turbine pump wherein the impeller comprises a hub having an aperture 24 at about the 
center thereof, the hub being rotatable about a center axis passing through the 
aperture, the hub having an outer cylindrical surface 133; a ring 140 having an inner 
cylindrical surface, the inner cylindrical surface facing the outer cylindrical surface of the 
hub; and a plurality of vanes 130 extending between the outer cylindrical surface of the 
hub and the inner cylindrical surface of the ring, each of the vanes having a V-shape of 
a first angle relative to a plane normal to the center axis, and an entrance portion 
(interstice 131 above rib 1 33) that extends from the outer cylindrical surface of the hub 
and an exit portion that extends from the entrance portion to the inner cylindrical surface 
of the ring. The first angle lies within a range of about 60^ to about 130° for an 
upstream or downstream face of the vane (see col. 3, lines 65-67). 

Dobler et al. only show the vanes being radial in the Fig. 5-7 embodiment and 
therefore not the exit portion inclined fonvard of the entrance portion, nor a chamfer on 
the trailing edges of the vanes. 
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Yu shows an embodiment of regenerative impeller vanes in Fig. 1 1 wherein an 
entrance portion extends from a hub 52 circumference and an exit portion 88 is inclined 
forwardly from the entrance portion. Also, the vanes have a chamfered 70 trailing edge 
58. The chamfer is ideally between 5° and 30° (see col. 3, lines 25-28). The angle the 
exit portion is inclined from the entrance portion is about 15® (col. 4, lines 32-36). The 
vanes are forward canted for the purpose of increasing the pumping pressure without 
increase the motor cun-ent draw (col. 4, lines 24-26). 

Since Dobler et al. show shaped vanes with entrance and exit portions for a 
regenerative turbine impeller and Yu teach that vanes for a regenerative turbine impeller 
should be fonvard canted along the exit portions and chamfered along the trailing 
edges, it would have been obvious for one having ordinary skill in the art at the time the 
invention was made to modify the radial vanes of Dobler et al. to be chamfered along 
the trailing edge and the exit portion forward canted relative to the entrance portion, as 
taught by Yu, for the purpose of increasing the pumping pressure without increase the 
motor current draw. 

Claims 32-35 and 37-42 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over United States Patent No. 5,807,068 (Dobler et al. hereinafter) in view 
of United States Patent No. 6.497,552 (Kobayashi et al.). 

Dobler et al. show in one embodiment (Figs. 5-7) an impeller for a regenerative 
turbine pump wherein the impeller comprises a hub having an aperture 24 at about the 
center thereof, the hub being rotatable about a center axis passing through the 
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aperture, the hub having an outer cylindrical surface 133; a ring 140 having an inner 
cylindrical surface, the inner cylindrical surface facing the outer cylindrical surface of the 
hub; and a plurality of vanes 130 extending between the outer cylindrical surface of the 
hub and the inner cylindrical surface of the ring, each of the vanes having a "v"-shape of 
a first angle relative to a plane normal to the center axis, and an entrance portion 
(interstice 131 above rib 133) that extends from the outer cylindrical surface of the hub 
and an exit portion that extends from the entrance portion to the inner cylindrical surface 
of the ring. The first angle lies within a range of about 60° to about 130° for an 
upstream or downstream face of the vane (see col. 3, lines 65-67). 

In the disclosed embodiment the entrance and exit portions are not disposed at a 
second angle relative to a second plane passing through the center axis and normal to 
the direction of rotation of the impeller. 

Kobayashi et al. show V-shaped vanes for a regenerative turiaine impeller 
wherein the vanes are curved at the entrance portion by about 0° to about 45° and at 
the exit portion by about 0° to about 45° (see col. 4, lines 22-26) for the purpose of 
increasing the efficiency of the impeller. 

Since Dobler et al. teach to improve the efficiency of a regenerative pump 
impeller by arranging the vanes in a V-shape and Kobayashi et al. teach to improve 
the efficiency of a regenerative pup impeller by curing the "v"-shaped vanes, it would 
have been obvious at the time the invention was made to a person having ordinary skill 
in the art to modify the entrance and exit portions of Dobler et al. to be curved, as taught 
by Kobayashi et al. for the purpose of increasing the efficiency of the impeller. 
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Claim 36 is rejected under 35 U.S.C. 103(a) as being unpatentable over United 
States Patent No. 5,807,068 (Dobler et al. hereinafter) in view of United States Patent 
No. 6,497,552 (Kobayashi et al.) as applied to claim 32 above, and further in view of 
Japanese Patent Application Laid-open 57-81191 (Nishimura hereinafter). 

The regenerative pump impeller of the modified Dobler et al. (Dobler et al. in view 
of Kobayashi et al.) shows a shaft hole, but not a notch at the hole. 

Nishimura teach that a regenerative turbine impeller should have a notched 
aperture (see Fig. 3) for the purpose of securing the impeller onto a complementary 
shaped shaft. 

Since the modified regenerative impeller of Dobler et al. is secured to a shaft, it 
would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to modify the aperture of the modified Dobler et al. to be a 
notched aperture, as taught by Nishimura, for the purpose of securing the impeller onto 
a complementary shaped shaft. 

Claims 43, 45, 52-55 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over United States Patent No. 5,807,068 (Dobler et al. hereinafter) in view of United 
States Patent No. 5,762,469 (Yu hereinafter). 

Dobler et al. show in one embodiment (Figs. 5-7) an impeller for a regenerative 
turbine pump wherein the impeller comprises a hub having an aperture 24 at about the 
center thereof, the hub being rotatable about a center axis passing through the 
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aperture, the hub having an outer cylindrical surface 133; a ring 140 having an inner 
cylindrical surface, the inner cylindrical surface facing the outer cylindrical surface of the 
hub; and a plurality of vanes 130 extending between the outer cylindrical surface of the 
hub and the inner cylindrical surface of the ring, each of the vanes having a "v"-shape of 
a first angle relative to a plane normal to the center axis, and an entrance portion 
(interstice 131 above rib 133) that extends from the outer cylindrical surface of the hub 
and an exit portion that extends from the entrance portion to the inner cylindrical surface 
of the ring. The first angle lies within a range of about 60° to about 1 30° for an 
upstream or downstream face of the vane (see col. 3, lines 65-67). 

Dobler et al. do not show the entrance and exit portions being chamfered along a 
trialing segment thereof. 

Yu shows in Fig. 7 a regenerative turbine pump impeller having vanes 54 
wherein the vanes are chamfered 70 along the trialing edge 58 thereof for the purpose 
of reducing turbulence in the pump. The chamfer is ideally between 5° and 30° (see col. 
3, lines 25-28). 

Since Dobler et al. show vanes for a regenerative impeller and Yu teaches that 
regenerative impeller vanes should have a chamfer on the trailing edge, it would have 
been obvious at the time the invention was made to a person having ordinary skill in the 
art to modify the trialing edge of the Dobler et al. vanes to have a chamfer thereon, as 
taught by Yu, for the purpose of reducing turbulence In the pump. 
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Claims 44, 46-48 and 50-51 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over United States Patent No, 5.807,068 (Dobler et al. hereinafter) in view 
of United States Patent No. 5,762,469 (Yu hereinafter) as applied to claim 43 above, 
and further in view of United States Patent No. 6,497,552 (Kobayashi et aL). 

Dobler et al. in view of Yu (modified Dobler et al. hereinafter) shows in one 
embodiment (Dobler et al., Figs. 5-7) an impeller for a regenerative turbine pump 
wherein the impeller comprises a hub having an aperture 24 at about the center thereof, 
the hub being rotatable about a center axis passing through the aperture, the hub 
having an outer cylindrical surface 133; a ring 140 having an inner cylindrical surface, 
the inner cylindrical surface facing the outer cylindrical surface of the hub; and a 
plurality of vanes 130 extending between the outer cylindrical surface of the hub and the 
inner cylindrical surface of the ring, each of the vanes having a V-shape of a first angle 
relative to a plane normal to the center axis, and an entrance portion (interstice 131 
above rib 133) that extends from the outer cylindrical surface of the hub and an exit 
portion that extends from the entrance portion to the inner cylindrical surface of the ring. 
The first angle lies within a range of about 60^ to about 130° for an upstream or 
downstream face of the vane (see col. 3. lines 65-67). 

In the disclosed Dobler et al. embodiment, the entrance and exit portions are not 
disposed at a second angle relative to a second plane passing through the center axis 
and nomial to the direction of rotation of the impeller. 

Kobayashi et al. show V-shaped vanes for a regenerative turbine impeller 
wherein the vanes are curved at the entrance portion by about 0° to about 45** and at 
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the exit portion by about 0° to about 45° (see col. 4, lines 22-26) for the purpose of 
Increasing the efficiency of the impeller. 

Since the modified Oobler et al. teaches to improve the efficiency of a 
regenerative pump impeller by arranging the vanes in a "v"-shape and Kobayashi et al. 
teach to improve the efficiency of a regenerative pup impeller by curing the "v"-shaped 
vanes, it would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to modify the entrance and exit portions of the modified 
Dobler et al. to be curved, as taught by Kobayashi et al. for the purpose of increasing 
the efficiency of the impeller. 

Claim 49 is rejected under 35 U.S.C. 103(a) as being unpatentable over United 
States Patent No. 5,807,068 (Dobler et al. hereinafter) in view of United States Patent 
No. 5,762,469 (Yu hereinafter) as applied to claim 43 above, and further in view of 
Japanese Patent Application Laid-open 57-81191 (Nishimura hereinafter). 

The regenerative pump impeller of the modified Dobler et al. (Dobler et al. in view 
of Yu) shows a shaft hole, but not a notch at the hole. 

Nishimura teach that a regenerative turbine impeller should have a notched 
aperture (see Fig. 3) for the purpose of securing the impeller onto a complementary 
shaped shaft. 

Since the modified regenerative impeller of Dobler et al. is secured to a shaft, it 
would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to modify the aperture of the modified Dobler et al. to be a 
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notched aperture, as taught by Nishimura, for the purpose of securing the impeller onto 
a complementary shaped shaft. 

Cited Art 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Japanese Patent Application Laid-open 57-5594 is cited for showing a 
regenerative pump impeller having rear-canted entrance portions (see Fig. 6). 

United Kingdom Patent Application GB 2 253 010 A is cited for showing v- 
shaped regenerative vanes with a chamfer on the entrance portions. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Richard Edgar whose telephone number is (571) 272- 
4816. The examiner can normally be reached on Mon.-Thur. and alternate Fri., 7 am- 5 
pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Look can be reached on (571) 272-4820. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 



Business Center (EBC) at 866-217-9197 (toll-free). 




Richard Edgar 
Examiner 
Art Unit 3745 



EDWARD K. LOOK 
SUPERVISORY PATENT EXAMINER 
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